Organic materials for photonics have been a wellestablished field in Russia, and electrophotographic, nonlinear-optical, photorefractive and other photoactive organic materials have been in the focus of Russian researchers for many decades. In this special issue, A.V. Vanninkov et al. review their studies on photoconductive and nonlinear optical properties of polymers doped by metallophthalocyanines. They use Z-scan technique to probe the nonlinear optical properties of the polymer composites and study their photoelectric properties as well. This topic is extended in the paper by Y.N. Luponosov at al., which describes optical, thermal and structural properties of nanostructured organosilicon luminophores (NOLs), based on the donor 2,2 ′ -bithiophene and acceptor 1,4-bis(2,2 ′ -bithiophene-5-yl)benzene units, and their application in organic light emitting diodes (OLEDs). NOL is a branched molecular structure having two types of covalently bonded via silicon atoms organic luminophores with efficient Förster resonance energy transfer (FRET) between them. It was demonstrated that usage of these NOLs as dopants to the electroactive polyfluorene host leads to the efficient spectral downshifting of the electroluminescence and an increase of the OLED performance. A number of papers in this issue review photochromic systems for fabrication of photoswitches interesting for various applications. Photoswitching of magnetic properties is provided by application of spiropyran salts, which alike neutral spiropyrans manifest photochromic transformations in the crystalline state (E.A. Yurieva, S.M. Aldoshin). Results of the synthetic, X-ray and photo- A review paper by V.F. Budyka describes bichromophoric styrylquinoline dyads (bis-styrylquinoline, styrylquinoline-merocyanine, and styrylquinolinenaphthol dyads) designed for molecular logic gates. A possibility for this application is based on the studies of photochemical and photophysical processes, which are realized in dyads, namely photoluminescence, photoisomerization, photocyclization, photobasic and photoacidic transformations of organic compounds, and also FRET.
Of special interest in Russia is the development of photochromic nanosystems described in a review paper by V.A. Barachevsky. The preparation methods developed and the properties of these systems revealed open realistic perspectives for their applications as fluorescence labels in biology and medicine, photoswitches in optical memory and integrated optics. The greatest attention is given to photochromic nanoparticles of a core-shell type, in which nanoparticles of polymers, oxides, noble metals, laser nanocrystals and quantum dots are used as a core, while the shell contains thermally reversible (spiropyrans, spirooxazines, chromenes, azo dyes, etc.) or thermally irreversible (diarylethenes,fulgides) photochromic organic compounds.
The other important aspect of organic and hybrid photonics is their usage in various sensing applications. This topic is covered by a research article by E. V. Lukovskaya, O. A. Fedorova, at. al., where synthesis and characterization of SnO 2 and ZnO modified by a novel TTF derivative are described. The possibility of light photoactivation of a modified semiconductor gas sensor as a result of electron transfer from the lowest unoccupied molecular orbitals (LUMO) of TTF molecule to the conduction band of the semiconductor matrix was demonstrated.
Organic photovoltaics (OPV) in Russia is still in its infancy in spite of high potential in the fields that underpin OPV including organic chemistry, material science, solidstate physics etc. Several groups in Russia do complete research on OPV from molecules to devices, and they are vis-ible at the international level. On the other hand, a plenty of chemists teams can synthesize novel advanced materials for OPV such as small molecules, polymers, fullerene derivatives, and materials for device interlayers. Moreover, many researchers are experts in solid-state electronic devices and contribute to the field as device physicists, modelers, and engineers. In this special issue, one of the examples is presented by V.V. Malov et al., where the constant photocurrent technique is applied to study the photoconductivity edge in blends on popular low-band-gap polymers blended with fullerene (PCBM). The data are supplemented by calculations to reveal the density-ofstates distribution in the blends. Interfaces, such as metalorganic, organic-inorganic, organic-organic, are known to be highly important for high-efficient and stable OPV. Several groups in Russia are focused on these issues using surface science techniques. For example, A.S. Komolov et al. report about the electronic states between copper-phthalocyanine (CuPc) and fluorinated CuPc (F 16 -CuPc) molecular layers using low-energy electron diffraction technique. The authors found a decrease of the surface work function at the CuPc/F 16 -CuPc interface by 0.5 eV due to electron density transfer from the CuPc layer to the fluorinated CuPc one. The data were analyzed using DFT calculations of the DOS at the interface.
Recent advances in OPV at the Institute for Problems of Chemical Physics of Russian Academy of Sciences (IPCP RAS) are reviewed by P.A. Troshin. Extensive investigation of optical and electrical properties of π-conjugated organic compounds performed at IPCP RAS since 1960's has resulted in design of many exciting materials such as organic semiconductors, metals and superconductors. Organic Schottky barrier and p/n junction photovoltaic devices constructed at IPCP RAS in 1960's and 1970's were among the first examples of reasonably efficient organic solar cells at that time. These early discoveries inspired younger generations of researchers to continue the work of their mentors and explore the world of organic materials and photonic devices such as molecular photonic switches, OLEDs, solar cells, photodetectors, photoswitchable organic field-effect transistors, and memory elements.
This issue also reports about a great event in Russia in the field of organic electronics, the International Fall School on Organic Electronics IFSOE 2014 held in Moscow region in September 2014. It was the first international school on organic electronics in Russia. The IFSOE 2014 covered the key aspects of organic electronics from fundamentals, materials, spectroscopy and electro-photophysics to devices (solar cells, light-emitting devices, fieldeffect transistors, etc.) and gave the attendees a comprehensive view of the field from the molecular to device level and from fundamentals to applications. The communication about IFSOE 2014 was prepared by M. Petrov and R. Pichugov and includes vivid interviews with IFSOE students. Following the success of the event, the IFSOE will be organized annually, and the 2 nd International Fall School on Organic Electronics IFSOE 2015 is to be held in September 2015 in Moscow region.
